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1. Introduction 

EXP Services Inc. (EXP) has been retained by Villages Real Estate Holdings (Villages) to prepare this 

Stormwater Management Report (SWM Report) for the development of the Long-Term Care (LTC) Facility 

at Canadore College.  The LTC is approximately 4,476m2 with 72 new asphalt parking spaces located at the 

north and west portion of the existing Canadore College Parking Lot No. 9, north of main campus and 

south of Cedar Heights Road.   

2. Development Location 

As indicated above, the proposed building is located where the current west portion of the Canadore 

College Parking Lot No. 9 is located, north of the main Canadore College campus and south of Cedar 

Heights Road.  Access to the site will be provided from Cedar Heights Road and through the eastern 

portion of existing Parking Lot No. 9. An existing Canadore College Stormwater Management Pond is 

located west of the proposed building. 

 

Figure 1:  Proposed Site  
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3. Existing Conditions 

The 3.45-hectare (8.40 acres) catchment area is comprised of asphalt parking lots, forest and bedrock 

outcrops.  The existing topography slopes from the north to south with an average slope of approximately 

7 percent.  Currently, runoff from north of the pond and Parking Lot No. 9 drains east to the Canadore 

Maintenance Garage and then west to the adjacent Stormwater Management Pond.  

 

The adjacent Stormwater Management Pond controls runoff for Parking Lot No. 9 and discharges flow to 

the south which is conveyed to the Canadore pond south of the site. 

4. Proposed Development 

It is proposed to remove the west portion of Parking Lot No. 9 and replace it with the LTC and associated 

asphalt parking.  The site includes a road network and stormwater conveyance to the existing Stormwater 

Management Pond adjacent to the site and landscape areas as shown in Figure 1.  It is proposed that the 

drainage will remain the same and be conveyed into the existing Canadore Stormwater Management 

Pond west of the proposed LTC.  

5. Existing Stormwater Management Pond 

In 2008, Trow Associates Inc. (EXP) prepared a Stormwater Management Report for the construction of 

the Education Centre New Construction of Parking Lots.  The report includes the design of the adjacent 

Stormwater Management Pond that controls runoff from Parking Lot No. 9 and the area north towards 

Cedar Heights Road.  The 2008 Trow Stormwater Management Report is attached in Appendix E.  

The following is a summary of the SWM Pond Characteristics: 

• Drainage Area:   4.54 ha 

• Imperviousness (%):   62.5 

• Extended Detention Treatment Volume Provided:   426m3 

• Permanent Pool Volume Provided:   839m3 

• Extended Detention Storage Drawdown:   29 hours 

• Quality Control Enhanced 80% TSS Removal 

• Forebay Depth:   1.53m 

• Forebay Length to Width Ratio:   2:1 

• Overall Length to Width Ratio:   3:1 

• Permanent Pool Depth:   1.53m 

• Extended Detention Depth:   0.30m 

• Total Active Storage Depth:   0.40m 

• Side Slopes:   5:1 for 3m on permanent pool, 3:1 elsewhere, 3:1 for the forebay berm 

• Emergency Overflow Outlet:   Sized for the 100-year Storm Event 

• Outlet Controls:   three (3) orifice pipes 
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• Orifice Pipes:   200mm diameter orifice pipe set at an elevation of 279.85m 

                     2- 900mm diameter orifice pipes set an elevation of 280.32m 

The following table is a summary of the Storage Volumes and Release Rates at the Outlet of the Pond from 

the 2008 report. 

 

The development of the LTC is directly adjacent to the existing stormwater management pond and within 

the catchment area of the pond, we propose to utilize the existing adjacent stormwater management 

pond for the new Canadore College LTC and associated parking.    

6. Pre-Development Drainage Characteristics 

In 2008, Trow (EXP) prepared a Stormwater Management Plan for the pond as per FIG. A1 in Appendix D, 

however the proposed northern parking lots and road connecting the parking lots to Cedar Heights Road 

were not constructed.  These parking lots and entrance are not expected to be constructed in the future 

due to the elevation difference between Parking Lot No. 9 and Cedar Heights Road.  

 

Drainage areas 104 and 106 from the 2008 report were expected to be directed west to the adjacent 

stormwater management pond, however runoff currently follows the existing drainage ditch east and into 

the large Canadore Pond south of the site.  Due to the effort required to blast rock to allow runoff to drain 

east it is not expected that these areas will ever drain west to the adjacent stormwater management 

pond.  

 

We have prepared a current (Pre-Development) Stormwater Management Plan that illustrates the current 

site drainage conditions.  The pre-development flow regime of the site extends northward to Cedar 

Heights Road and has a total catchment area of 3.45 hectares.  The Pre-development Stormwater 

Management Plan (SWM2) is also provided in Appendix A.  
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  Wetland/Pond Granular Pavement/Roof Rockland Woodland Lawn Weighted 

Catchment Area Area Area Area Area Area RC TIMP 

  (ha) (ha) (ha) (ha) (ha) (ha)   (%) 

EX1 

(Uncontrolled) 
0.00 0.02 0.01 0.00 0.14 0.11 0.27 8.3 

EX2 0.05 0.05 0.00 0.00 0.24 0.31 0.24 7.9 

EX3 0.00 0.06 0.70 0.03 0.28 0.28 0.63 63.4 

EX4 0.00 0.00 0.00 0.15 0.68 0.15 0.35 15.1 

 

Site Area = 3.27 ha Imp. Area = 1.20 ha Weighted Runoff Coe. = 0.43 Total Imp. % = 31.4  

 

The runoff coefficient values were taken from the City of North Bay Engineering Design Guidelines, Table 

6.1 Stormwater Runoff Coefficients.  The pre-development composite runoff coefficient for the site is 

calculated as the weighted average of the different areas of land types. 

 

As shown above, the pond currently operates well below the design criteria of a 4.52 ha drainage area at 

62.2% total imperviousness.  

7. Post-Development Drainage Characteristics 

Post development runoff coefficient estimation have been developed based on the nature of the 

proposed development containing hard surfaces such as roofs and roads, and soft surfaces such as 

landscaping and stormwater facilities.  A post-development Stormwater Management Plan (SWM3) is 

provided in Appendix B. 

 

 
Wetland/Pond Granular Pavement/Roof Rockland Woodland 

Lawns / 

Pasture 
Weighted 

Catchment Area Area Area Area Area Area RC TIMP 

  (ha) (ha) (ha) (ha) (ha) (ha)   (%) 

C101 

(uncontrolled) 
0.00 0.03 0.00 0.00 0.00 0.080 0.29 28.8 

C102 0.05 0.00 0.26 0.00 0.15 0.42 0.39 29.7 

C103 0.00 0.00 0.20 0.00 0.00 0.12 0.63 63.4 

C104 0.00 0.05 0.70 0.07 0.29 0.66 0.51 46.7 

C105 0.00 0.00 0.08 0.00 0.00 0.00 0.90 100.0 

C106 0.00 0.00 0.08 0.00 0.00 0.00 0.90 100.0 

 

Site Area = 3.24 ha Imp. Area = 1.48 ha Weighted Runoff Coe. = 0.50 Total Imp. % = 45.6  

 



  EXP Services Inc. 

NTB-23012663-00 

Canadore College LTC                 

July 8, 2024 

 

7 

 

Stormwater Management Report 

Canadore College LTC 
 

 

The runoff coefficient values were taken from the City of North Bay Engineering Design Guidelines, Table 

6.1 Stormwater Runoff Coefficients.  The post-development composite runoff coefficient for the site is 

calculated as the weighted average of the different areas of land types. 

 

As indicated above, the anticipated catchment area and total imperviousness of the site will be well below 

the designed pond criteria as detailed in the 2008 Stormwater Management Report.  Therefore, the 

existing stormwater management pond will provide the quantity and quality controls required to satisfy 

the reviewing authorities requirements.  

8. Storm Pipe Sizing 

The site is designed to integrate minor and major storm systems in order to convey minor and major storm 

runoff via roadside ditches or storm sewers.  

Storm sewer pipe size calculations are provided in the storm sewer design sheet in Appendix C.  The 

minimum required pipe diameters are sized for conveyance of the peak flow rates of the 10-year design 

storm under post-development conditions, with a minimum time of concentration of 10 minutes. 

9. Quality Control 

The existing Stormwater Management Pond provides enhanced protection (80% TSS) removal.  Please 

refer to the attached Stormwater Management Report for additional details. 

10. Sediment and Erosion Control 

During construction, silt will be prevented from entering the existing stormwater management ponds and 

adjacent properties by the use of silt fences along the perimeter of the site.  At the construction access 

points to the site, a mud mat, constructed of crusher run material, will be required to prevent silt from 

being carried or washed onto adjacent roadways.  Straw bale check dams will be placed along nature 

drainage paths throughout the proposed development.  Sediment and Erosion Control measures will be 

removed once construction is complete, and vegetation has stabilized. 
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11. Conclusion 

This stormwater management report provides a strategy for meeting stormwater quantity control 

objectives for run-off from the subject site, as well as outlining the required quality control measures.  

 

 

EXP SERVICES INC. 

 

 

 

__________________________    __________________________ 

 

Prepared by:  Reviewed by:  

 

Calvin Caldwell, P.Eng. Codey Munshaw, P.Eng.  

Civil Engineer Civil Engineer 
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APPENDIX A 

 

PRE-DEVELOPMENT STORMWATER MANAGEMENT PLAN  
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APPENDIX B 

 

POST-DEVELOPMENT STORMWATER MANAGEMENT PLAN 
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APPENDIX C 

 

MODELING DATA & STORM SEWER DESIGN SHEETS 

 

  



Weighted Runoff Coefficient

Canadore College LTC
Weighted Runoff Coefficient Calculations

0.05 0.15 0.30 0.60 0.80 0.90 0.90
Pond Grass Woodland Gravel Rock Asphalt/Concrete Roof

Pre-Development 32731 513 8471 13478 1261 1854 7043 111 0.43 31.4

EX-1 (Uncontrolled) 2731 0 1111 1392 181 0 47 0 0.27 8.3

EX-2 6555 513 3081 2444 455 62 0 0 0.24 7.9
EX-3 13683 0 2789 2842 625 320 6996 111 0.61 58.8
EX-4 9762 0 1490 6800 0 1472 0 0 0.35 15.1

Total Controlled (EX-2, EX-3, EX-4) 30000 513 7360 12086 1080 1854 6996 111 0.44 33.5

Post-Development 32431 513 12718 4396 810 745 8641 4608 0.50 45.6

C101 (Uncontrolled) 1128 0 803 0 277 0 48 0 0.29 28.8

C102 8824 513 4150 1540 0 0 2055 566 0.39 29.7
C103 3144 0 1150 0 0 0 1052 942 0.63 63.4
C104 17791 0 6615 2856 533 745 5486 1556 0.51 46.8
C105 772 0 0 0 0 0 0 772 0.90 100.0
C106 772 0 0 0 0 0 0 772 0.90 100.0

Impervious %

7/9/2024

Area ID Total Area Weighted Rational Coefficient



Q= 0.0028*C*I*A  (cms)

C=RUNOFF COEFFICIENT DATE: 9-Jul-24
I-RAINFALL INTENSITY (10 year)= 885/(Time+5)^0.7632 STORM SEWER DESIGN FILE NTB-23005867
A=AREA  (ha) CONTRACT/PROJECT Long Term Care Facility at Canadore College

MANHOLE LENGTH TOTAL FLOW TIME I TOTAL S D Q V
(min) Q FULL FULL COMMENTS

FROM TO (m) C A CA CA TO IN (mm/h) (cms) (%) (mm) (cms) (m/s)

C104 CBMH 01 STM MH 02 17.8 0.51 1.78 0.91 0.91 10.00 0.22 112.03 0.28 0.45 525 0.29 1.33

STM MH 02 STM MH 03 44.1 0.00 0.00 0.00 0.91 10.22 0.55 110.79 0.28 0.45 525 0.29 1.33

STM MH03 STM MH 04 45.3 0.00 0.00 0.00 0.91 10.77 0.57 107.81 0.27 0.45 525 0.29 1.33

CB STM MH 04 7.8 0.63 0.31 0.20 0.20 10.00 0.14 112.03 0.06 0.45 300 0.06 0.92

STM MH 04 STM MH 05 33.5 0.00 0.00 0.00 1.11 10.77 0.38 107.81 0.33 0.45 600 0.41 1.46

C105 + C106 Building (Flat Roof) STM MH 05 12.7 0.90 0.15 0.14 0.14 10.00 0.16 112.03 0.16 0.60 400 0.16 1.28

STM MH 05 Pond 18.5 0.00 0.00 0.00 1.25 11.16 0.18 105.86 0.37 0.60 600 0.48 1.68

Catchment Areas
INCREMENT



SHADED CELLS REQUIRE INPUT FROM USER

Pre-Development NASHYD Model Data Wetland/Pond Granular Pavement/Roof Rockland Woodland Lawns / Pasture

Area L S IA tp DT Catchment Area Area Area Area Area Area CN IA RC

(ha) (m) (%) (mm) (hr) (min) (ha) (ha) (ha) (ha) (ha) (ha) (mm)

EX1 0.27 78.8 3.1 62.6 8.5 0.27 0.18 2.2 EX1 0.000 0.018 0.005 0.000 0.14 0.111 62.6 8.5 0.27

EX2 0.66 137.5 7.7 62.4 8.4 0.24 0.19 2.2 EX2 0.051 0.046 0.000 0.006 0.244 0.308 62.4 8.4 0.24

EX3 1.37 395.1 1.8 80.9 4.9 0.60 0.22 2.6 EX3 0.000 0.063 0.700 0.032 0.284 0.279 80.9 4.9 0.60

EX4 0.98 107.9 7.1 58.8 8.5 0.35 0.15 2.0 EX4 0.000 0.000 0.000 0.147 0.680 0.149 58.8 8.5 0.35

Total Area 3.27

IA

(mm)

Wetland/Pond 50 10 0.05

Granular 98 2 0.60

Pavement/Roof 98 2 0.90

Rockland 70 2 0.80

Woodland 55 10 0.30

Lawns / Pasture 65 8 0.15

Light Ind./Com. 98 2 0.50

Post-Development NASHYD Model Data Wetland/Pond Granular Pavement/Roof Rockland Woodland Lawns / Pasture

Area L S CN IA tp DT Catchment Area Area Area Area Area Area CN IA RC

(ha) (m) (%) (mm) (hr) (min) (ha) (ha) (ha) (ha) (ha) (ha) (mm)

C101 0.11 31.8 2.2 74.5 6.3 0.29 0.13 2.0 C101 0.00 0.03 0.00 0.00 0.00 0.080 74.5 6.3 0.29

C102 0.88 92.7 9.3 72.2 6.7 0.39 0.12 2.0 C102 0.05 0.00 0.26 0.00 0.15 0.42 72.2 6.7 0.39

C103 0.31 60.0 12.2 85.9 4.2 0.63 0.03 2.0 C103 0.00 0.00 0.20 0.00 0.00 0.12 85.9 4.2 0.63

C104 1.78 205.0 7.2 77.6 5.5 0.51 0.08 2.0 IA C104 0.00 0.05 0.70 0.07 0.29 0.66 77.6 5.5 0.51

C105 0.08 22.0 0.5 98.0 2.0 0.90 0.02 2.0 (mm) C105 0.00 0.00 0.08 0.00 0.00 0.00 98.0 2.0 0.90

C106 0.08 22.0 0.5 98.0 2.0 0.90 0.02 2.0 Wetland/Pond 50 10 0.05 C106 0.00 0.00 0.08 0.00 0.00 0.00 98.0 2.0 0.90

Granular 98 2 0.60

Total Area 3.24 Pavement/Roof 98 2 0.90

Rockland 70 2 0.80

Woodland 55 10 0.30

Lawns / Pasture 65 8 0.15

Light Ind./Com. 98 2 0.50

Catchment

Weighted

RC

CN RC

Land Use or Surface CN

Catchment

Land Use or Surface CN RC

RC

Weighted



Pre-Development STANDHYD Model Data Wetland/Pond Granular Pavement/Roof Rockland Woodland Lawns / Pasture

Area XIMP TIMP SLPP LGP SLPI LGI DT Catchment Area Area Area Area Area Area RC TIMP

(ha) (%) (%) (%) (m) (%) (m) (min) (ha) (ha) (ha) (ha) (ha) (ha) (%)

EX1 0.27 1.7 8.3 EX1 0.00 0.02 0.00 0.00 0.14 0.11 0.27 8.3

EX2 0.66 1.6 7.9 EX2 0.05 0.05 0.000 0.01 0.24 0.31 0.24 7.9

EX3 1.37 11.6 58.0 2.13 291.00 0.59 125.00 2 EX3 0.00 0.06 0.70 0.03 0.28 0.28 0.60 58.0

EX4 0.98 3.0 15.1 EX4 0.00 0.00 0.00 0.15 0.68 0.15 0.35 15.1

Total Area 3.27

Wetland/Pond 0.05

Granular 0.60

Pavement/Roof 0.90

Rockland 0.80

Woodland 0.30

Lawns / Pasture 0.15

Light Ind./Com. 0.50

Post-Development STANDHYD Model Data Wetland/Pond Granular Pavement/Roof Rockland Woodland Lawns / Pasture

Area XIMP TIMP SLPP LGP SLPI LGI DT Catchment Area Area Area Area Area Area RC TIMP

(ha) (%) (%) (%) (m) (%) (m) (min) (ha) (ha) (ha) (ha) (ha) (ha) (%)

C101 0.11 23.0 28.8 2.4 28 0.0 0 2 C101 0.00 0.03 0.00 0.00 0.00 0.08 0.29 28.8

C102 0.88 8.9 29.7 5.00 53 2.0 8 2 C102 0.05 0.00 0.26 0.00 0.15 0.42 0.39 29.7

C103 0.31 19.0 63.4 5.00 20 2.0 60 2 C103 0.00 0.00 0.20 0.00 0.00 0.12 0.63 63.4

C104 1.78 14.0 46.7 5.00 41 4.0 120 2 C104 0.00 0.05 0.70 0.07 0.29 0.66 0.51 46.7

C105 0.08 30.0 100.0 1.00 20 1.0 20 2 C105 0.00 0.00 0.08 0.00 0.00 0.00 0.90 100.0

C106 0.08 30.0 100.0 1.00 20 1.0 20 2 C106 0.00 0.00 0.08 0.00 0.00 0.00 0.90 100.0

Total Area 1.00

Wetland/Pond 0.05

Granular 0.60

Pavement/Roof 0.90

Rockland 0.80

Woodland 0.30

Lawns / Pasture 0.15

Light Ind./Com. 0.50

Weighted

Weighted

Catchment

Land Use or Surface RC

Catchment

Land Use or Surface C
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APPENDIX D 

 

STORMWATER MANAGEMENT AND POND DRAWINGS 

 

 

 


























































































































































